he incidence of cardiac metastases at autopsy ranges from 1.5% to 20.6% (mean 6%) in patients with malignant diseases. [1] [2] [3] Carcinomas of the lung and breast, malignant melanoma, lymphomas, and leukemias rank among the most common tumors associated with this condition. 4, 5 Modes of spread to the heart include direct invasion, hematogenous spread, and lymphogenous metastasis. The most common site of cardiac involvement is the pericardium with frequencies ranging from 62% to 81%, 6 whereas myocardial or endocardial involvement is rare.
revealed thrombocytopenia and elevated lactate dehydrogenase, fibrinogen degradation product (FDP), FDP D-dimer, and small-cleaved cells antigen. These findings were consistent with disseminated intravascular coagulation and so chest and abdominal computed tomography scans were per- formed to identify a cause. Enlargement of the celiac lymph nodes, uterine swelling, and pericardial effusion were noted. Her cervix was very hard on internal examination but the gynecologist did not suspect primary carcinoma at first. Two-dimensional echocardiography revealed a large pedunculated mass in the right ventricle, its stalk attached to the interventricular septum below the pulmonary valve, and moderate pericardial effusion (Fig 1) . Angiocardiography showed a small RV cavity and a filling defect in the RV outflow tract. A pedunculated mass in the RV outflow tract was extending into the main pulmonary artery with every beat. Right ventricular pressure was 35/12 mmHg and pulmonary arterial pressure was 23/16 mmHg; the pressure gradient was 12 mmHg. A percutaneus RV endomyocardial biopsy revealed moderately differentiated squamous cell carcinoma (SCC), which was similar to the cervical biopsy result (Fig 2) .
These findings suggested that the cardiac mass was a metastasis from a primary cervical carcinoma. Treatment was limited to radiotherapy and chemotherapy as the lesion was unresectable. The patient had temporary palliation of her symptoms, but the tumor did not appear to diminish in size. Dyspnea and fever recurred, and the patient died 68 days after admission. At autopsy, the RV cavity was small and the RV endocardium was extensively involved with a soft white mass (Fig 3A) . The mass with thrombus extended into the left pulmonary artery, and the direct cause of death was pulmonary embolism by tumor and thrombus. The uterine cervix, which was the site of the primary tumor, had diffuse transmural edema, but macroscopically visible tumor was not detectable (Fig 3B) . The metastasis in the heart was larger than the primary tumor. Microscopically, the tumor cells had invaded the venula and lymph channels of the myocardium, but not the epicardium. The right atrium, left atrium and left ventricle had not been invaded. The postmortem microscopic findings of the cervix and RV tumor were the same as for the antemortem biopsies. Tumor cells were found only in the myometrium and not in the mucosa. There was no evidence of other metastases than the lungs and abdominal periaortic lymph nodes.
Discussion
This case had 2 remarkable aspects: (1) a RV metastasis, and (2) the cardiac tumor was larger than the primary tumor.
Myocardial or endocardial involvement of cervical carcinoma is rare, with only 2 cases involving the interventricular septum, 9,10 1 case of the left atrium, 11 1 in the LV, 12 and 13 cases of RV involvement, 5,9,11-18 6 of which were an isolated cardiac metastasis without evidence of other metastases. The most likely route of spread for these cervical carcinomas is hematogenously through the cervical venous plexus, into the inferior vena cava and right atrium and ultimately to the RV, where the carcinoma cells attach to the cardiac endothelial surface and begin to proliferate. However, it remains unclear as to why the RV is the most frequent metastastic site within the cardiac chambers.
Common clinical manifestations of metastatic cardiac involvement are dyspnea, arrhythmias, and tachycardia, but as evidenced by the present case, tumors extending into the RV may cause embolism and outflow obstruction. Repeated pulmonary embolism may cause secondary pulmonary hypertension and sudden death. In addition, the increased outflow obstruction and resultant right-sided pressures lead to edema, which is noted clinically. However, many metastatic cardiac lesions are clinically silent and found only at autopsy. Because the proliferation rate of these tumors appears to be slow and the valves and the tissues of the cardiac conduction system are relatively resistant to tumor invasion, cardiac function may be preserved for a long period of time. Only 5 of the 13 reported cases of RV metastasis from cervical carcinoma were antemortem diagnoses. The present case is the first in which the cardiac metastatic tumor was larger than the primary cervical carcinoma. The prognosis for RV metastasis is very poor; all cases, except one, have died. Echocardiography is very useful for detecting intracardiac lesions and should be used to inspect the RV in patients with cervical carcinoma.
